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@ The invention relates to feeding an inoculant to a reaction chamber (37), providing that the inoculant is 
brought into a sealed inoculation vessel (1), in which inoculant containers (28) are perforated (by 32,33), 
whereupon drainage (3.4,3') to the reaction chamber takes place, while feeding sterile gas under pressure to the 
inoculation vessel and the reaction chamber, provided with a pressure gauge system (42.43), in particular when 
filling the reaction chamber with liquid. 
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The invention relates to a mettiod of inoculating a liquid, at which the inoculant placed in one or more 
closed containers Is brought into a inoculation funnel, the containers are opened inside the inoculation 
funnel and the inoculant from the inoculation funnel Is fed to a liquid in a reaction chamber, and to an 
inoculation vessel and a device for the application of the method. 
5 When inoculating a liquid such as milk to prepare yoghurt or cheese starter for cheese making, or any 
other bacterial of fermentation processes, a high degree of hygiene Is generally demanded. Such 
requirement is not only necessary because the created product is often a food product or a food ingredient, 
or else meant to come into contact with human beings, so that decay or contamination cannot be allowed, 
but also because serious damage may occur when the liquid did not undergo the desired reaction or 
10 fermentation. In the latter case the liquid tends to be worthless, as a result of which, besides the loss of the 
liquid, additional cost arise in order to discard the liquid, which may lead, for instance, to a very sut>stantial 
pollution tax. Moreover, a thorough cleaning of the installation concerned, and possibly of the installations 
close to it as welt, will be required, which not only does entail expenses but also loss of production. 

Rnally. it is even possible, for instance in case of contamination by bacteria or phages, that a new 
75 inoculation stock has to be introduced. 

Although, as a result of this, much attention Is paid to hygiene when Inoculating liquids, it has been an 
unsolved problem how to prevent air-bome contaminations. 

For instance, in practice a number of containers in an inoculate funnel are di^nfected by means of a 
disinfectant, whereupon such disinfectant is discarded and the inoculant is carried from the containers 
20 towards the reaction vessel. During this process, however, there is the possibility that a contamination 
coming from tfie atmosphere may have access to the inoculant 

So the French Patent Specification FR-A-361.317 shows an apparatus in which an ampulla and a weight 
for breaking the ampulla are both sterilized by a sterilizing liquid and rinsed with pure water, after which 
they fall down In a guide, the weight above the ampulla, so that the latter breaks spreading Its content, 
25 which contains the inoculant This is a rather complicated and time consuming process and has the 
disadvantage of bringing the ampulla's splinters into the apparatus. 

Ihe German Patent Specification DE'C-39 35 050 describes a device for sterile conveying vegetable 
cell cultures to a reaction vessel by means of a threefokj conductor system which may be interconnected. 
Such a system is far from simple and has to be kept sterile itself, which may induce contamination risks 
30 and consumption of labour and time. 

European Patent Application EP-A-0 281 547 depicts a device for breeding microorganisms in which 
air is used,, which is filtered when entering the breeder arxJ when leaving it 

All three of these publk^ons do not show simple and effective means to guarantee tfie inoculation and 
its immediate environment is perfectly sterile when being added to the liquid. 
35 A further disadvantage of the often applied nr>ethod was that the disinfectant simply was poured, for 
instance from a pail, on the containers located in a open funrtel, which frequently gave rise to spilling. 

Jhe invention provides a method, which effectively excludes the possibility of air-bome contamination of 
the inoculative funnel and prevents spilling. 

Therefore, it is provided, in accordance with the invention, that the inoculative funnel comes as a 
40 sealable inoculation vessel whk:h, after the contairters have been placed inside, is sealed arid, after 
disinfection, is filled with sterile gas, whereupon the inoculant is conveyed into the reaction chamt>er. 

In order to prevent contamination from the air above the liquid In the reaction chamber as well, in 
applying the invention it is preferably provided that the sterile gas is added under pressure, to both the 
reaction chamber and the inoculation vessel. 
45 When using a sealed inoculation vessel it must be ensured that the air in said inoculation vessel is 
completely dispelled after the containers carrying the inoculant have been placed inside. 

A second disadvantage can be that the disinfectant, even after the inoculation vessel has been emptied, 
may have been left in ducts and thus may have access to the liquid to be inoculated. 

Said disadvantages are removed in accordance with a furtiier elat)oration of the invention by providing 
50 that the disinfection of the inoculation vessel takes place from undemeath via a pipe that connects the 
inoculation vessel with the reaction chamber, white feeding and drainage of a disinfectant take place 
immediately above a stop-valve located in said pipe. 

The invention also comprises an Inoculation vessel for the application of the method. A known 
inoculation vessel is provided with one or more holding devices for the container of an inoculant and an 
55 opening device that is movable relative to the holding devices. In order to make such an inoculation vessel 
suitable for applying the invention it is, in accordance with the invention, provided that the inoculation vessel 
has one or more air-tight sealable openings for bringing in full and discarding empty containers and a 
mechanism for moving the holding devices and the opening devices relatively to each other, through an air- 
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tight sealable wait. 

In order to ertable a full flow-through of cleaning liquid or disinfectant, it is. In accordance with a further 
elaboration of the invention, provided that the Inoculation vessel has a top connection and a bottom 
connection. 

5 Furthermore, the invention comprises a device for applying the method, which device has been 
provided with an inoculation vessel as specified hereinat)ove. 

In order to achieve the aforementioned purposes of the Invention, such a device is characterised by a 
source of sterile gas under a constant overpressure, which, by means of a duct and valve system, is 
connectable to the inoculation vessel and the reaction chamber, which source is provided with a gauge in 

10 order to open the exhaust pipe in case of a pressure higher than said constant overpressure. 

A simple and effective embodiment of the source of sterile gas is, in accordance with a further 
elaboration of the invention, constituted in that a sterile fitter, that as a source of sterile gas is located in a 
duct of supplied air, is connected with the duct and valve system and that the air exhaust Is located on that 
side of the fitter that is not facing the duct and valve system. By this means it is also achieved that, when 

75 the sterile gas flows back as occurs when filling the reaction chamber with liquid, the fitter is bbwn clean In 
a counter current direction, which considerably prolongs the filter's life. Naturally such a filter is generally 
preceded by an oil or liquid filter and a coarser leading filter, while it is also possible to provide that the 
fitter can be sterilized by means of steam. 

In the food industry and actually the entire fermentation industry it is customary that the entire plant 

20 may be disinfected or sterilised by means of a disinfectant. In applying the inverrtion, care should be taken 
that the disinfectant is discharged as completely as possible and that access to the reaction chamber is 
minimized. Although, in some cases, for instance during the fermentation of milk into yoghurt, it is possible 
to use a disinfectant that is binded and rendered harmless by the product, it remains advisable to remove 
the disinfectant as much as possible. In applying the invention, this Is preferable achieved by providing a 

25 feeder for a disinfectant, which , through one or more valves, is connected to the under side of the 
inoculation vessel, and a drain for a disinfectant which, by means of valves, is connectable to the under side 
of the inoculation vessel. 

tt is of course also possible to apply the invention in a more simple form, simply by feeding under 
pressure a disinfectant to the under side of the inoculation vessel containing inoculant containers and thus 
30 disinfecting it, whereupon the disinfectant can be drained arKJ, if need be, sterile gas can be admitted under 
pressure. 

A device in accordance with the invention should in the customary way be suitable for being rinsed 
clean by means of a cleansing agent, tt is in partrcular to be recommerKied to use the so-called 'cleaning in 
place', because in doing so a much more reliable cleaning is possible than when parts are disconnected 
35 and cleaned them individually, tf, however, such cleaning should be desired, it is recommended, when 
applying the inventkm to ensure that the feeding of the sterile gas under pressure and that of the cleansing 
agent do not interfere with each other. 

Therefore, in accordance with a further characterization of the invention, it is preferably provided that 
there is a devk», reacting on a \tqu\6 level, whk:h closes the feeder of sterile gas when the cleansing agent 
40 reaches a predetermined level on said device reacting on a liquid level, and also that there are additional 
control valves that direct the cleansing agent through the inoculatk>n vessel and the reaction chamt)er and 
from there ensure its removal. 

The invention is further elucidated in the following by means of a drawing in which: 
fig.1 shows a view of an inoculation vessel in accordance with the invention; 
45 fig.2 shows a vertk:a] view thereof, where a part of the inside mechanism is to be seen; and 
fig. 3 shows a fbw diagram of a device in accordance with the inverrtion. 
In fig. 1 by 1 is indicated an inoculation vessel in general, that has a bottom part 2, with a bottom drain 
3, on the under side of which is a stop-valve 4 and right above a connection 5. The inoculation vessel 1 has 
an opening 6, on which a cap 7 fits, which, by means of an O-ring 8 can make a sealing. The cap 7 is by 
50 means of brackets 9 and shaft 10 connected to an anm 11, which itself carries another shaft 12 with a fixing 
bracket 13 for the cap 7. TTiis cap can, in a known manner, be held down air-tight by means of a clamp. 

On the bottom part 2 is an top part 14. where the flanges 15 and 16 together with an O-ring 17 form a 
sealing, which are fastened together by means of clamps 18 with rotating grips 19. On the upper side of the 
top part 14 there is a small space 20 which, via a sealing 23, forms the upper outlet by means of one or 
55 more openings 21 which, optionally by means of a spray head 22 provided with small holes, not drawn, are 
in connection with the inner chamber of the inoculation vessel 1. 

Through the inoculatbn vessel 1 runs a central bar 24. above which there is an electro-pneumatic 
device 25, only indicated in the drawing, that can rrK>ve the bar 24 back and forth through a packing 24', as 
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is indicated by dotted lines at the lower end. Onto the bar a plateau 26 is fixedly mounted, which, as is 
more in particular shown In fig. 2, is provided with retaining lips 29 and small holding rollers 27 in order to 
hold small cup-shaped containers 28. These small containers contain sterilized inoculant and are provided 
with rims 30 which ensure a grip. 

5 To the Inoculation vessel 1 a carrying ring 31 is fixedly connected, which has piercing or opening pins 
32 and. through supporting devices 34, ventilation pins 33. When the bar 24 Is moved downwards, the pins 
32 and 33 will perforate the bottom of the small containers 28 and make openings in it. while the pins 32 
have a thus shaped sharp upper end that an oval-shaped hole is created, and the small pins 33, which 
serve for ventilation, have a small diameter, so that they make a smaller hole. A guiding pin 35. which sticks 

10 into a oblong opening in the platform 26, ensures that the opening aruj ventilation pins 32 and 33 are in 
alignment with the containers 28. 

When the containers 28 are perforated, the inoculant flows through the drain 3 via the then opened 
sealing 4, through the duct 3' to a reaction vessel 37, which has been drawn In fig. 3 as have the ducts and 
valves involved. 

75 The represented inoculation vessel has the property that, when it is filled from the bottom part with 
liquid, said liquid can be removed via the space 20, for the purpose of which on the very top of the vessel 
one or more additional openings 21 are situated. Due to this set up it is possible to dispel all gas from the 
Inoculation vessel when cleaning or disinfecting. 

After tf^ usual cleaning with cleansing agent, for Instance 1.5% caustic soda of 85* c with a low 

20 concentration of disinfectant, an overpressure of sterile gas will be created in the vessel until the inoculation 
vessel has to be filled. When subsequentiy the cap 7 is opened, this overpressure (e.g. 0.3 t»ar) is 
immediately relieved and an intenruption of the connection with the feeding of sterile gas ensures that the 
inoculation vessel remains under atmospheric pressure. After the containers 28 have been placed inside 
and cap 7 has been sealed again, the disinfection of tiie inoculation vessel 1 takes place, when the 

25 containers 28 are located inside, because these containers can also be contaminated on the outside. As a 
sterilizing agent e.g. a solution of 0.35% peracetic acid is used. Subsequentiy sterile gas is again added 
under pressure, whereupon the perforation of the containers 28 can be effected and inoculant can be 
drained via the vah^ 4. After the connection with the reaction chamber has been closed again, the 
inoculation vessel can be cleaned with rinsing liquid, e.g. comprising of hot diluted lye (85* C), naturally 

30 after the containers have been removed. 

In the diagram of fig. 3 all valves and stop-valves can be electronically operated, for instance electro- 
pneumatically. As this diagram shows, a device in accordance with the invention is in the first place 
provided with a feeder 38 of a cleaning liquid which via a valve 46 can be fed to the system and which runs 
via an outiet 38' to other plants to be cleaned. 

35 Furtfiermore the device is provided with a feeder 39 of air under pressure whk:h runs via a liquid fitter, 
cartx)n fitter and, if need be, a coarse leading fitter 40 to a fitter 41, which provides a connection with tfte 
system through a valve 49. In the duct beyond the fitter 41 a pressure gauge 42 is fitted, which, in case of a 
pressure higher than the predetermined pressure, opens a discharge valve 43 and closes the feeder 44. 
TTiis, for instance, is necessary when tfie reaction chamber 37 is filled with a liquid and tfte sterile gas ( in 

40 this case sterile air) is dispelled. 

Furthermore, there is a feeder 45 for a disinfectant, which runs through to a drainage 45' for other 
plants. 

When, via the vah^ 46 and the duct 47, disinfectant is fed to a float device 48, the latter will stop the 
flow of sterile gas under pressure by means of valve 49. Furthermore, via the valves 50 and 51, the 

45 cleaning liquid is admitted by a channel that admits passage of only a small quantity of liquid and that runs 
to the drain related to it, so that said valves are cleaned. The liquid acting on the float device 48 goes, via 
the duct 56 tot the valve 59 and from tfiere, via the valve 57, to the top and under side of the inoculation 
vessel 1, and from there also via the stop-valve 4 and the duct 3' to the reaction chamber 37. In addition, 
via the duct 53 and its sutisidiary duct 54, liquid is fed to the sprayers 55, which causes the entire inner 

50 wall of the reaction chamber to be cleaned. Via the vaWe 61 the liquid is conveyed from the reaction 
chamber to the outiet 62. 

After the plant has thus been cleaned, the cleaning liquid is drained via ducts 59 and 60, vah^ 58, 
reversed vah^e 57, ducts 63 and 64, a descending duct loop 65 in order to prevent gas bk)w through, and 
finally via drain 66. Subsequentiy the containers 28 are brought into the Inoculation vessel 1 after cap 7 has 
55 been opened, whereupon the valve 4 is closed and the stop-valve 57 remains reversed so that the 
connection with air under pressure, which was capable of being readmitted after the float device 48 had lost 
its liquid, is cut off. 
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Then the cups are placed in the inoculation vessel 1 and said vessel is disinfected via 45, 67. 68, 69, 
58, 5. 3, 1. 23, 58. 57. 63 to duct 64. 

Drainage in order to remove the disinfectant subsequently takes place via 5. valve 69 and duct 64. 

The inoculant can now be released because the ejectro-pneumatic valve 25 is operated and the pins 33 
5 and 34 perforate the containers 28, while the valve 4 is opened and the inoculant. subject to gravitational 
force, can flow to the reaction chamber, because by now valve 57 admits passage to valve 58 and as a 
result the overpressure Is Introduced to the top of the inoculation vessel 1, so that said vessel is under the 
same pressure as the reaction chamber 37. 

The reaction chamber has now t>een inoculated and after the completion of the reaction or fermentation, 
70 for instance the making of cottage cheese, yoghurt, curd or buttermilk, the drainage takes place via stop- 
valve 70. which is also connected to a bottling machine and to a device for maintaining the overpressure 
prevailing in the entire plant of, applicable to this example. 0.3 bar. 

In the following table the valve positions are Indicated. 

15 



i 


VALVE NUMBER 
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i STEP i 


4 


25 


46 


49 


57 


58 


69 


70 


61 


67 


Cleaning 


1 


1/0 


1 


0 


0 


0 


0 


1 


0 


0 


i Filling 


0 


0 


0 


1 


0 


0 


0 


0 


1 


0 


! De-aeration inocula'tion vessel 0 


0 


0 


1 


1 


0 


0 


0 


0 


0 


i Placing containers 


0 


0 


0 


1 


1 


0 


0 


0 


0 


0 


1 Disinfecting containers 


0 


0 


0 


1 


1 


1 


1 


0 


0 
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Drainage inoculation vessel 


0 


0 


0 


1 


0 


1 
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0 


0 
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Perforation containers 


1 


1 


0 
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0 


0 


0 


0 


Emptying inoculation vessel 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


Emptying reaction chcimber 


0 


0 


0 


1 


0 


0 


0 


1 


0 


0 



35 It will t)e clear that, when applying the inventk>n, such a complk:ated system as Is represented In fig.3 Is 

not always necessary and that a partly manual operation is possible as well. 

The system as shown here, however, has the Important advantage that, after the containers have been 

brought into the inoculation vessel, everything can be controlled from a central controlling device, which 

generally allows for a saving of work and tln^e. It is. however, also possible to carry out the disinfection by, 
40 for instance, connecting a portable pressure tank to the connection 5 and after the completion of the 

disinfection by effecting the drainage of the disinfectant via said connection. 

Furthermore, in applying the invention, as is customary when rinsing for a first rinse, rinsing water of a 

previous rinse Is used and for the final rinse a clean rinsing water, to which a small quarrtity of disinfectant, 

for Instance 0.02% peracetic add, has been added. 
45 The invention is amply applicable in those cases where contamination and pollution have to be 

prevented to a high degree of certainty. In addition application Is also possible wfien, for instance, 

producing antibiotics by means of bacteria, while the high degree of hygiene also allows to omit the use of 

preservatives, which may be a medical advantage as well. 

50 Claims 

1. Method of inoculating a liquid, at which the inoculant placed in one or more ck>sed containers (28) Is 
brought Into an inoculation funnel (1), the containers are opened Inside the Inoculation funnel and the 
inoculant from the inoculation funnel is fed to the liquid In a reaction chamber (37), characterized in 
55 that the inoculation funnel comes as a sealable inoculation vessel (1), which, after the containers have 
been placed inside. Is sealed and. after disinfection, is filled with sterile gas, whereupon the inoculant is 
conveyed into the reaction chamt>er. 
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2. Method as claimed in claim 1, characterized In that the sterile gas is added under pressure to both 
the reaction chamber (37) and the inoculation vessel (1). 

3. Method as claimed in claim 1 or 2, relating to the disinfection of the inoculation vessel, characterized 
in that the disinfection of the Inoculation vessel takes place from undemeath via a pipe (3) that 
connects the inoculation vessel with the reaction chamber, while feeding and drainage (5) of a 
disinfectant take place immediately above a stop-valve (4) located in said pipe. 

4. Inoculation vessel for the application of the method as claimed in one or more of the claims 1-3. 
provided with one or more holding devices (27,29) for the containers (28) and one or more opening 
devices that are movable relative to the holding devices, characterized in that the inoculation vessel 
(1) has one or more air-tight sealable openings (6) for bringing in full and discarding empty containers 
(28) and a mechanism (25) for moving the holding devices and the opening devices relatively to each 
other, through an air-tight sealable wall (24*). 

5. Inoculation vessel as claimed In claim 4, characterized in that it has a top connection (23) and a 
bottom connection (3). 

6. Device for applying the method as claimed in one or more of the claims 1-3 and provided with an 
inoculation vessel as claimed in claims 4 and 5. which device contains furthermore a reactton chamber 
(37), which has a sealable connection (3,4,3*) with the inoculation vessel, characterized by a source 
(39) of sterile gas under a constant overpressure, which by means of a duct and valve system 
(49,48,56,57,58.59,60.5,3) is connectable to the inoculation vessel (1) and the reaction chamber (37). 
which source is provided with a gauge (42) in order to open the exhaust pipe (43) in case of a pressure 
higher than said constant overpressure. 

7. Device as claimed in claim 6, characterized in that a sterile filter, that as a source of sterile gas is 
kx^ated in a duct of supplied air, is connected with the duct and valve system (near 49) and that the air 
exhaust (43) is located on that side of the filter that is not facing the duct and valve system (41 ). 

& Device as claimed in claim 7. characterized by a feeder (45) for a disinfectant, which, through one or 
more valves (69.58). is connected to the under side of the inoculation vessel (1). and a drain (66) for a 
disinfectant which, by means of valves (58,57), is connectable to the under side (3) of the inoculation 
vessel (1) 

9. Device as claimed in claim 8, characterized in that one or more valves (57,58) are devised to connect 
the source (39) of sterile gas with the upper side (23) of the inoculation vessel and valves (57,69) form 
the connection for the disinfectant from the under skJe (3) of the inoculation vessel to the drain (66). 

10. Device as claimed in one or more of the claims 6-9, provkJed with a feeder (38) and a drain (62) for a 
disinfectant, characterized in that a there is a devrce, reacting on a Ik^uid level (48), which closes ftte 
feeder (46) of sterile gas, when the cleansing agent reaches a predetermined level on said device 
reacting on a liquid level (48), while there are additional valves or stop-valves (57,58,4,61) that direct 
the cleansing agent through the inoculation vessel and the reaction chamber and from there ensure its 
removal. 
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FIG. 2 
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